leased CO2in the photorespiration, which proceeds on the glycolate pathway and the amount of photorespiration is estimated to be approximately 30~50%of the true photosynthesis.1} The liberated energy in this process dose not seem to be used by the plant and to reduce the net photosynthesis, whereas the function of photorespiration is still uncertain. These situation prompted us to search for specific inhibitors of photorespiration in order to clarify the role of photorespiration2* and/or to increase the net photosynthesis of C3 plants, and we previously reported that aminoacetonitrile and a-methyl glycidate showed specficity to some extent for the inhibition of photorespiration.^In addition to these compounds, several compounds, namely a-hydroxypyridinemethanesulfonate (a-HPMS),4) glycidate,5) glycinehydroxamate,6) isonicotinic acid hydrazide (INH),7) glyoxylate,8) thienylserine9) and butyl hydroxybutynoate (BHB),7) have been reported to block the photorespiration.
Some of these compounds have been known to inhibit enzymes which are involved in the glycolate pathway; a-HPMS,4) BHB7) and glyoxylate8) were reported to inhibit, glycolate oxidase, and INH7) and aminoacetonitrile10) to inhibit glycine decarboxylase. Therefore, it is of interest to screen the inhibitors against enzymes of glycolate pathway in order to find the potent and specific inhibitors of photorespiration.
The partially purified glycolate oxidase was prepared from spinach leaves according to the Zelitch's method.n) The enzymereaction with glycolate as substrate was performed in Thunberg tube under anaerobic conditions at 25°C in 3.0ml of potassium phosphate buffer (pH 8.5) containing sodium glycolate (1 2.5 jumol), 2,6-dichlorophenolindophenol (DCPIP, 75 nmol), FMN (100 nmol), Triton X-100 (0.1%) and aliquot of enzyme(ca. 10 units). The reaction was followed by decolorization of DCPIP at 610 nm and one unit ofenzyme was defined as the amount of enzyme which oxidized 1 /impl of substrate per minute. The enzyme preparation used showedthe specific activity of about 100 units/mg protein; the weight of protein was measured by Lowry's method using bovine serum albumin as a standard. In the case of testing the inhibitory activity of samples, 6.0 ml of the reaction mixture was prepared and divided to two aliquots. To one of them, 5^50^1 of sample solution in water or ethanol was added and the other aliquot was used as control. From the comparison of decoloration rates of both reaction mixtures, inhibitory effect of each compound was estimated and expressed by its concentration which showed 50% inhibition (ID50). The measurements were duplicated in each case. In this assay system, <x-HPMS1213)and BHB,14) known as glycolate oxidase inhibitors, showed the activity of ID50=4.8 x 10"5(m) and 4.0 x 10~5(m), respectively. During the course of screening, we noticed that some fatty acid mixtures containing linoleic acid markedly inhibited glycolate oxidase and, then, investigated the inhibitory activity of C18 unsaturated fatty acids. As shown in Table I linoleic acid showed the activity of ID5O=6.9x 10~4(m) and oleic, linolenic, vaccenic and elaidic acids had similar activities. Among these unsaturated acids, there was a tendency of increase in the inhibitory activity along with the increase of number of unsaturation. Methyl oleate did not inhibit the enzyme activity, indicating that the free carboxylic acid moiety was essential for the inhibitory activity.
The inhibitory activity of saturated fatty acids was also tested and the results are shown in Table II . The fatty acids smaller than C5 and larger than C16 were inactive, while the acids from C8 to C15 showed moderate activities; lauric acid was the most active (ID5O=5.0 x 10~4m). Then, the activity of 2-hydroxy and a/?-unsaturated acids was tested. Though 2-hydroxytridecanoic and 2-hydroxypalmitic acids have a structual similarity to substrate, they showed only weak activity, whereas a/?-unsaturated acids, 2-undecenoic, 2-tridecenoic and 2-hexadecenoic acids, inhibited the enzyme more markedly than the corresponding saturated acids (Table III) .
As shown in Fig. 1 , the inhibitory kinetic oflinoleic acid wassuggested to be non-competitive and that of lauric acid was also non-competitive. Based on these results, it was indicated that some fatty acids, including linoleic acid, were non-competitive inhibitors of glycolate oxidase and that the inhibitory activity was closely related to carboxylie group. It was also suggested that together with the number and position of double bonds, the length of the carbon chain was deeply concerned with the activity.
The effects of fatty acids on photorespiration and photosynthesis are nowunder investigation.
